
(19) United States 
US 2003O221 196A1 

(12) Patent Application Publication (10) Pub. No.: US 2003/0221196 A1 
Connelly (43) Pub. Date: Nov. 27, 2003 

(54) METHODS AND APPARATUSES FOR (57) ABSTRACT 
DETERMINING PREFERRED CONTENT 
USINGA TEMPORAL METADATA TABLE A broadcast System, method and apparatus providing con 

tent on demand. Embodiments of the present invention 
(76) Inventor: Jay H. Connelly, Portland, OR (US) provide methods and apparatuses for rating content to be 

Correspondence Address: 
Thomas A. Van Zandt 

broadcast or to be broadcast potentially from a Server. 
Additional aspects of particular embodiments of the inven 
tion provide methods and apparatuses for automatically 

Blakely, Sokoloff, Taylor & Zafiman LLP managing Storage resources of client Systems. 
Seventh Floor 
12400 Wilshire Boulevard For one embodiment of the present invention, a user con 
Los Angeles, CA 90025-1030 (US) Sumes a number of data files each having an associated 9 temporal metadata table (TMDT). Each TMDT contains a 

(21) Appl. No.: 10/155,661 plurality of time-indexed entries, each entry containing 
metadata describing a Segment of the corresponding data 

(22) Filed: May 24, 2002 file. The TMDT and user interaction during consumption of 
a one or more data files are used to create a preference profile 

Publication Classification table (PPT) for the user. The PPT is stored at the client 
System and is used to evaluate Subsequent content. Such 

(51) Int. Cl." .......................... H04N 7/173; H04N 5/445 evaluation is used to determine broadcast Schedules or 
(52) U.S. Cl. .............................. 

209 

219 

- - - - - - - - - - - - - - - - - 725/110, 725/46 automatically manage Storage resources. 

COMMUNICATIONS 215 
INTERFACE 

21 

  

  



Patent Application Publication Nov. 27, 2003 Sheet 1 of 8 US 2003/0221196 A1 

103 

SERVER 

- 121 105 

-4- 
CLENT 

117 

L/- 121 N 119 
- 

107 
109 

- 

CLENT CLENT 

123 
125 

FIG. 1 



Patent Application Publication Nov. 27, 2003 Sheet 2 of 8 US 2003/0221196 A1 

103 

SERVER 

CLIENT 

CLIENT 

CLIENT 

FIG. 1A 

  

  

  

  

  



Patent Application Publication Nov. 27, 2003 Sheet 3 of 8 US 2003/0221196 A1 

209 215 OSPLAY 
CONTROLLER 

219 217 INPUTIOUUT 
DEVICE 

i. -- 113 
--- NETWORK 2/ 

FG. 2 

  

  



US 2003/0221 196A1 

f 

No..575GT=======Sta!!!| 5 »SO Ç Ç \ 

Patent Application Publication Nov. 27, 2003 Sheet 4 of 8 

  



Patent Application Publication Nov. 27, 2003 Sheet 5 of 8 US 2003/0221196 A1 

- OO 
- 

sco G \cos\ data fle a vad ar 
OSS & C\ Clked M - I -o ul Oto 

Ve c \, eval style via 

Receiv - Seed too cle Crow, 
V & US rov c e Jake - || 0 
Use S Cav s JV- us data-fle. 

t ne use eed oock 
to tv-e T. MD -o -u ( 7 
deter ru1 L1 e. Pre-fe t c ed 
clini b u e S 

wron-tar are usarwater 

-------sur-" 

use e re-ee ( fed attri site 
to Creec -e c- is reference 

s spirot i \e to Coe 

is - 

2 O 

    

  

    

  

  

    

  



Patent Application Publication Nov. 27, 2003 Sheet 6 of 8 US 2003/0221196 A1 

/5 O O 
ATTRIBUTE ATTRIBUTE VALUE RELEVANCE BELIEVABILITY 

ACTOR JOE SMITH 

GENRE ACTION 

GENRE COMEDY 

is A. 

6OO 

ATRIBUTE ATTRIBUTE VALUE RELEVANCE BELIEVABILITY 

GENRE ACTION 1 

  

    

    

  

  

  

    

    

    

  

  

      

  



Patent Application Publication Nov. 27, 2003. Sheet 7 of 8 US 2003/0221196 A1 

acceive -lle V 1. 
-(er ecca relevisit. 
eread cost eat a? 
S e. 

3 to cau. S. We TM t 
sor &cau- eat-e-t-i- 
stood test acte -ke 

Mar - we YMC) ter 
ecca set eult c. ( Broadcast 
detz file -\e - we PPT, 

2:A cla t-1 e- clieut SE; C ( at ilgebr e ecca 
re Arcee east date file 

3d 

  

  

    

  

  

  



Patent Application Publication Nov. 27, 2003 Sheet 8 of 8 US 2003/0221196 A1 

Q Pl to cre 2 & Ca (O 
ect Yas see -t-A1 clS) OC die 

A. 

oved a cost Catz. 6. (e. gestset arris 

Vyssar 3 orig irises. Firs 

Deve? mile tow Q'tler to e 
cal to asso- - - 7 

\ evoca gest data fle (as Sec 
E u peown -t- e. cott V5. 

starrat-riser-2Fritjersey areast arristerre-ris-erarassrsfe Yeer streat 

attackessie arrack Barrat, -s?e- atlas 

  



US 2003/0221196 A1 

METHODS AND APPARATUSES FOR 
DETERMINING PREFERRED CONTENT USINGA 

TEMPORAL METADATA TABLE 

FIELD 

0001 Embodiments of the present invention relate gen 
erally to broadcast Systems and, more specifically, to deter 
mining preferred content using temporal metadata and per 
Sonal preference profiles. 

BACKGROUND 

0002 Broadcast systems traditionally transmit data in 
one direction from a Server System to a plurality of client 
Systems. Users of the client Systems typically consume the 
Signals received from the Server System as they are broad 
cast. A concern for broadcasters is determining what content 
to broadcast. Currently it is difficult for most users of the 
client Systems to provide feedback to broadcasters with 
regard to programming. For example, many of today's 
television program broadcasters rely upon Neilson ratings to 
determine broadcast programming and/or Scheduling. Neil 
Son ratings are generally based upon only a Small Sampling 
of a cross-section of the public. Broadcaster may also 
consider user reaction to content metadata. For example, 
content databases can provide metadata describing a wide 
range of films. Such metadata does not take into account that 
Some portions of the content may be of interest to particular 
users while other portions may not be. This may yield an 
average rating for the entire content but cannot be used to 
determine the Specific portions of the content that are of 
interest. Consequently, most television viewers have rela 
tively little impact on broadcast Schedules and/or content. 
0003. Once broadcasters have determined which content 
to broadcast, individual users may wish to capture (store) a 
limited Subset of the broadcast content that is of interest to 
them. For example, a user may record a desired television 
program on a Videocassette recorder (VCR) or Store a digital 
broadcast on the internal hard drive of a digital video 
recorder. Typically, a user is required to explicitly Set the 
criteria used (e.g. date, time) to determine which broadcasts 
are Stored. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0004. The present invention is illustrated by way of 
example and not limitation in the accompanying figures. 
0005 FIG. 1 is a block diagram illustrating one embodi 
ment of a broadcast System in accordance with one embodi 
ment of the present invention; 
0006 FIG. 1A is a block diagram illustrating an alter 
native embodiment of a broadcast System in accordance with 
one embodiment of the present invention; 
0007 FIG. 2 is a block diagram of one embodiment of a 
processing System representative of a client or a Server in 
accordance with one embodiment of the present invention; 
0008 FIG. 3 illustrates a temporal metadata table in 
accordance with one embodiment of the present invention; 
0009 FIG. 4 is a process flow diagram that illustrates the 
process of creating a preference profile table (PPT) using a 
TMDT in accordance with one embodiment of the present 
invention; 
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0010 FIGS. 5 and 5A illustrate an exemplary PPT in 
accordance with one embodiment of the present invention; 
0011 FIG. 6 is a process flow diagram that illustrates the 
process of determining a broadcast Schedule in accordance 
with one embodiment of the present invention; and 
0012 FIG. 7 is a process flow diagram that illustrates the 
process by which a PPT is used to automatically manage the 
Storage resources of a client System in accordance with one 
embodiment of the present invention. 

DETAILED DESCRIPTION 

0013 Alternative embodiments of the present invention 
provide methods and apparatuses for rating content to be 
broadcast or to be broadcast potentially from a Server. 
Additional aspects of particular embodiments of the inven 
tion provide methods and apparatuses for automatically 
managing Storage resources of client Systems. 
0014 For one embodiment of the present invention, a 
user consumes a number of programs each having an 
associated temporal metadata table (TMDT). The TMDT 
and user interaction during consumption of the program 
content are used to create a preference profile table (PPT) for 
the user. The PPT is stored at the client system and is used 
to evaluate Subsequent content. The broadcaster Subse 
quently broadcasts a TMDT for all potential broadcast 
content. Each TMDT is mapped to the PPT in order to score 
or rate the content associated with the TMDT. The broad 
caster uses an aggregate of Scores from many users to 
determine whether or not to broadcast the particular content. 
Thus, the broadcaster determines a broadcast Schedule. 
0015 For one embodiment of the present invention, the 
PPT on each client System is used to automatically manage 
the Storage resources of the particular client System. AS 
content is broadcast, the associated TMDT is mapped to a 
user's PPT. Each broadcast program is rated and the rating 
is used to determine which programs will be Stored. 
0016. In the following detailed description of exemplary 
embodiments of the present invention, numerous specific 
details are Set forth in order to provide a thorough under 
Standing of the described embodiments of the present inven 
tion. However, it will be apparent to one skilled in the art 
that alternative embodiments of the present invention may 
be practiced without these Specific details. In Some 
instances, well-known Structures and devices are shown in 
block diagram form, rather than in detail, in order to avoid 
obscuring the description of exemplary embodiments of the 
present invention. 
0017 FIG. 1 is an illustration of a broadcast system in 
accordance with one embodiment of the present invention. 
As shown in FIG. 1, a server 103 is configured to broadcast 
information to a plurality of clients 105,107 and 109. In the 
embodiment shown in FIG. 1, client 105 receives a broad 
cast from server 103 through a link 115 from a broadcast 
antenna 111. Similarly, client 107 receives a broadcast from 
server 103 through a link 117 and client 109 receives a 
broadcast from server 103 through a link 119 from broadcast 
antenna 111. In one embodiment of the invention, links 115, 
117 and 119 are uni-directional wireless radio frequency 
(RF) links from broadcast antenna in a format such as for 
example, but not limited to known amplitude modulation 
(AM) or frequency modulation (FM) radio signals, televi 
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sion (TV) signals, digital video broadcast (DVB) signals or 
the like, which are broadcast through the atmosphere. 
0.018 Server 103 is configured to broadcast a plurality of 
data files, which may be received by clients 105, 107 and 
109. The data files may be any combination of a number of 
different types of files including for example video, audio, 
graphics, text, multi-media or the like. For example the data 
files may be audio/video files, Such as programs with mov 
ing images and Sound. However, it will be appreciated that 
the data files broadcast in accordance with the teachings of 
various embodiments of the present invention are not limited 
only to audio/video files. For example, the data files may be 
the TMDT associated with Such programs. 
0019. As shown in FIG. 1, clients 105,107, and 109, are 
linked with server 103 with communication links 121, 123, 
and 125, respectively. Links 121, 123, and 125, are used by 
clients 105, 107 and 109, respectively, to send information 
back to server 103. For example, ratings for potential 
broadcast content may be transmitted from the clients to the 
server via links 121, 123, and 125, in accordance with an 
embodiment of the present invention. 
0020. Although links 121, 123 and 125 are illustrated in 
FIG. 1 as direct links between clients 105,107, and 109 and 
server 103, it is appreciated that clients 105, 107 and 109 
may communicate information to server 103 through indi 
rect links including but not limited to broadcasted wireleSS 
Signals, network communications or the like. 
0021 FIG. 1A is an illustration of a broadcast system in 
accordance With an alternative embodiment of the present 
invention. As shown in FIG. 1A, bi-directional links 115, 
117 and 119 enable clients 105,107 and 109 to communi 
cation information to server 103. The communication 
between the server 103 and clients 105, 107 and 109 is 
effected through a network 113. In one embodiment of the 
invention, network 113 may be any type of communications 
network through which a plurality of different devices may 
communicate Such as for example but not limited to the 
Internet, a wide area network (WAN), a local area network 
(LAN), an intranet, or the like. 
0022 FIG. 2 is a block diagram illustrating one embodi 
ment of a processing System 201 that may be used for the 
server 103, or clients 105,107 or 109 in accordance with an 
embodiment of the present invention. For alternative 
embodiments of the present invention, processing System 
201 may be a computer or a Set top box that includes a 
processor 203 coupled to a bus 207. In one embodiment, 
memory 205, storage 211, display controller 209, commu 
nications interface 213, input/output controller 215 and 
audio controller 227 are also coupled to bus 207. 
0023 Processing system 201 interfaces to external sys 
tems through communications interface 213. Communica 
tions interface 213 may include a radio transceiver compat 
ible with AM, FM, TV, digital TV, DVB, wireless telephone 
Signals or the like. Communications interface 213 may also 
include an analog modem, Integrated Services Digital Net 
work (ISDN) modem, cable modem, Digital Subscriber Line 
(DSL) modem, a T-1 line interface, a T-3 line interface, an 
optical carrier interface (e.g. OC-3), token ring interface, 
Satellite transmission interface, a wireleSS interface or other 
interfaces for coupling a device to other devices. 
0024. For one embodiment of the present invention, a 
carrier wave signal 223 is received by communications 
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interface 213 to communicate with antenna 111. In one 
embodiment of the present invention, carrier wave signal 
225 is received/transmitted between communications inter 
face 213 and network 113. In one embodiment of the present 
invention, a communications signal 225 may be used to 
interface processing System 201 with another computer 
System, a network hub, router or the like. In one embodiment 
of the present invention, carrier wave signals 223 and 225 
are considered to be machine readable media, which may be 
transmitted through wires, cables, optical fibers or through 
the atmosphere, or the like. 

0025. In one embodiment of the present invention, pro 
ceSSor 203 may be a conventional microprocessor, Such as 
for example but not limited to an Intel x86 or Pentium family 
microprocessor, a Motorola family microprocessor, or the 
like. Memory 205 may be a machine-readable medium such 
as dynamic random access memory (DRAM) and may 
include static random access memory (SRAM). Display 
controller 209 controls in a conventional manner a display 
219, which in one embodiment of the invention may be a 
cathode ray tube (CRT), a liquid crystal display (LCD), an 
active matrix display, a television monitor or the like. The 
input/output device 217 coupled to input/output controller 
215 may be a keyboard, disk drive, printer, Scanner and other 
input and output devices, including a television remote, 
mouse, trackball, trackpad, joystick, or the like. In one 
embodiment of the present invention, audio controller 227 
controls in a conventional manner audio output 231, which 
may include for example audio Speakers, headphones, an 
audio receiver, amplifier or the like. In one embodiment of 
the invention, audio controller 227 also controls in a con 
ventional manner audio input 229, which may include for 
example a microphone or input(s) from an audio or musical 
device, or the like. 

0026 Storage 211 may include machine-readable media 
Such as for example but not limited to a magnetic hard disk, 
a floppy disk, an optical disk, a Smart card or another form 
of Storage for data. In one embodiment of the present 
invention, Storage 211 may include removable media, read 
only media, readable/writable media or the like. Some of the 
data may be written by a direct memory access process into 
memory 205 during execution of software in computer 
System 201. It is appreciated that Software may reside in 
storage 211, memory 205 or may be transmitted or received 
via modem or communications interface 213. For the pur 
poses of the Specification, the term “machine readable 
medium’ shall be taken to include any medium that is 
capable of Storing data, information or encoding a sequence 
of instructions for execution by processor 203 to cause 
processor 203 to perform the methodologies of the present 
invention. The term “machine readable medium’ shall be 
taken to include, but is not limited to Solid-state memories, 
optical and magnetic disks, carrier wave signals, and the 
like. 

0027. In one embodiment of the present invention, a 
broadcast system, such as that illustrated in FIG. 1, is 
configured to have a Server broadcast a plurality of data files, 
each having an associated TMDT, to a plurality of clients. 
The TMDT contains a set of descriptors or attribute values 
that describe Segments of the data file content. AS will be 
discussed in greater detail below, the TMDT provides infor 
mation that enables each client system to create a PPT. 
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0028. In accordance with one embodiment of the present 
invention, the TMDT of Subsequent potential broadcast data 
files is mapped to the PPTs to rate the potential broadcast 
data files. Such ratings are communicated to the Server and 
used by the broadcaster to determine broadcast Schedules 
and content of future Server broadcasts. AS will be discussed, 
various embodiments of the present invention utilize the 
TMDT and the PPT for client-side filtering, storage man 
agement and other personalization techniques as well as. 

Temporal Metadata Table (TMDT) 

0029 ATMDT, in accordance with one embodiment of 
the present invention, is created by temporally Segmenting a 
piece of content (a data file) and using metadata to describe 
each Segment of the content Separately. FIG. 3 illustrates a 
TMDT in accordance with one embodiment of the present 
invention. Table 300, shown in FIG. 3, includes five entries, 
1-5. Each entry has a time index indicating the Starting point 
of a data file Segment. The Starting point of each Segment is 
relative to the beginning of the data file. Each entry also 
contains metadata relevant to the time indeX for that entry. 

0030 The metadata may describe the segment of the data 
file in various ways. For example, metadata may be based 
upon the primary defining attributes of the Segment it 
describes. Such attributes may include genre (e.g., action, 
Suspense, comedy, etc), Scene location, and actor. For each 
attribute noted, a value is specified. For example, entry 1 of 
FIG. 3 has a time index of 0 sec. indicating the beginning 
of a movie. The metadata associated with entry 1 describes 
the Segment of the data file as having an action genre, taking 
place in Paris, with actor Jones. That is, the attribute genre 
has a value of action; the attribute location has a value of 
Paris; and the attribute actor has a value of Jones. Entry 2 has 
a time indicator of 15 Sec. which indicates that 15 seconds 
into the movie the metadata has changed. The genre remains 
action, but the location has changed to New York and the 
actor to Smith. Entry 3 indicates that at 100 seconds the 
genre has changed to Suspense. The entire film is Segmented 
in this way and appropriate descriptive metadata is gener 
ated for each segment. Thus, a TMDT provides a more 
detailed description for each Segment of the data file than 
metadata that describes the data file content as a whole. 

0031. The data file may be segmented in various ways 
according to alternative embodiments of the invention. For 
example, Segments may be of a Specific or varying time 
duration or the data file may be segmented by Scenes (a unit 
of continuous action in a film comprising one or more shots), 
I-frames, or Some other unit. For example, the data file may 
be segmented whenever there is a change in one or more 
attributes. 

0032) The number of entries in a TMDT is dependent 
upon the length of the data file, the amount of granularity 
required, and the frequency with which the metadata 
changes. For example, a TMDT for a movie may have an 
entry for each Scene, or even multiple entries per Scene. 
Therefore, a TMDT for a typical full-length feature film may 
have hundreds of entries. 

0033. In accordance with one embodiment of the inven 
tion, the processing System is configured to process a TMDT 
with varying formats and number of entries. This allows 
different approaches in creating a TMDT for differing con 
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tent and also allows the TMDT to be refined over time both 
in terms of the number of entries and the descriptor values. 
0034) The TMDT may be used to create a PPT in accor 
dance with an embodiment of the present invention. FIG. 4 
is a process flow diagram that illustrates the process of 
creating a PPT using a TMDT in accordance with one 
embodiment of the present invention. Process 400, shown in 
FIG. 4, begins at operation 405 in which a data file and its 
associated TMDT is broadcast to a user. For one embodi 
ment of the invention, the TMDT is created prior to broad 
cast by automatically extracting features from the data file. 
The TMDT is then broadcast with its associated data file. 
The mapping of the TMDT to its associated data file is 
maintained at the client System. For alternative embodi 
ments of the invention the TMDT may be broadcast sepa 
rately, and then associated with the data file at the time of 
consumption. 

0035. At operation 410, feedback is received from the 
user. The feedback is provided while the user is consuming 
the data file. One embodiment of the present invention, 
employs a mechanism through which the user provides 
feedback during the consumption of the data file. That is, at 
any point during the consumption of the data file the user 
may provide feedback about how much he likes or dislikes 
what he is currently consuming. For example, if the user was 
Viewing a movie, the feedback may relate to a particular 
Scene. If the user was listening to music, the feedback may 
relate to a particular Score. Such feedback may be provided 
explicitly through use of a remote control or keyboard for 
example. Implicit mechanisms (e.g., biometric feedback) 
may also be employed. 
0036. At operation 415, the user feedback is mapped 
against the TMDT to determine the user's preferred 
attributes. For one embodiment of the invention, when the 
user input is received, a process will capture the time at 
which the feedback was supplied. This time is correlated 
with the TMDT, For example, Suppose a user is consuming 
the data file associated with the TMDT of FIG. 3. If the user 
indicates a preference for the currently presented data file 
Segment, and that indication occurs at 55 Sec., the System 
would determine that Something in the corresponding 
attributes contained in the TMDT appeals to the user. That 
is, the System determines that, either an action genre, loca 
tion of New York, or the actor Smith, or some combination 
of these attributes appeals to the user. 
0037. The user's feedback may also indicate a dislike for 
the particular Segment. The System would then determine the 
corresponding attributes of the Segment to make inferences 
regarding attributes that the user does not like. 
0038. The relevance of this feedback may be determined 
by trial and error, or other methods, to understand which 
attributes, or combinations thereof, the user is responding to. 
0039. At operation 420, the attributes representing the 
user's preferences are used to create a PPT that is stored on 
the client system. An exemplary PPT in accordance with one 
embodiment of the present invention is described below in 
reference to FIGS. 5 and 5A. 

Preference Profile Table (PPT) 
0040 FIGS. 5 and 5A illustrate an exemplary PPT which 
may be updated and maintained locally by each client in 
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accordance with one embodiment of the present invention. 
As an example, PPT 500, shown in FIG. 5, has been 
populated with attribute-value pairs of TMDT 300 of FIG. 
3 which were broadcasted earlier from server as described in 
reference to FIG. 4. The PPT contains the attributes that the 
user has shown a preference (or dislike) for. The PPT may 
also contain corresponding relevance values and believabil 
ity factors. 
0041) The relevance values of PPT 500 are indicators as 
to how relevant the associated attribute-value pair is for 
predicting the particular user's behavior. The relevance 
value indicates how likely it is for the user to prefer 
particular content containing a attribute value. For one 
embodiment of the present invention, relevance values are 
within a range of values Such as for example from -10 to 10. 
0042. The believability factors in PPT500 are weighting 
factors to be applied to Specific attributes and attribute-value 
pairs when rating or predicting whether a user will actually 
access a particular data file containing those attribute values. 
For one embodiment of the present invention, believability 
factors are within a range of values Such as for example from 
-10 to 10. In one embodiment of the invention, the believ 
ability factors may be increased for example when an 
attribute value accurately predicts a data file in which the 
user is interested. Conversely, the believability factors may 
be decreased when a user is interested in the data file, even 
though the particular attribute value indicates otherwise. 
0043. Initially the relevance values and believability fac 
tors may be Zero as shown in FIG. 5, and Subsequently 
updated in response to user feedback as shown in FIG. 5A. 
0044) For one embodiment of the present invention, the 
PPT is constructed from the aggregation of all data files and 
associated TMDTs that the user consumes. Alternatively, or 
additionally, the PPT may be updated based on explicit user 
actions Such as an update request or accessing particular data 
files. The PPT once constructed may be updated on a 
periodic or continual basis. 
0.045. In accordance with one embodiment of the present 
invention, a broadcaster can use the TMDT of potential 
broadcast data files together with the individual PPTS stored 
on client Systems to determine broadcast Schedules. 
0.046 FIG. 6 is a process flow diagram that illustrates the 
process of determining a broadcast Schedule using the 
TMDTs of potential broadcast data files and the individual 
PPTs of a number of users in accordance with one embodi 
ment of the present invention. 
0047 Process 600, shown in FIG. 6, begins at operation 
605 in which the server broadcasts the TMDT for each 
potential broadcast data file to a plurality of clients. At 
operation 610 the TMDTs for each potential broadcast data 
file is received by one or more client Systems. 
0.048. At operation 615 the client system maps each of the 
TMDT to the PPT stored on the client to create a rating for 
each potential broadcast data file. That is, the attribute-value 
pairs contained in the TMDT for a given potential broadcast 
data file are correlated with the user's preferences contained 
in the PPT. The rating then, is an indication of whether the 
user will prefer the data file associated with a given TMDT 
based on the user's indicated preferences in regard to 
previously consumed data files. Because the PPT has been 
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created and stored on the client, the mapping of the TMDT 
and the PPT can be done automatically with no interaction 
from the user. 

0049. At operation 620 the rating for each potential 
broadcast data file is transmitted to the Server. At operation 
625 the server receives the ratings from a plurality of client 
Systems. 

0050. The server uses the aggregate ratings from the 
plurality of clients to determine a broadcast Schedule at 
operation 630. That is a broadcaster may choose to broadcast 
the data file that is, in aggregate, most highly rated. Alter 
natively, aggregate ratings may be only one of many factors 
affecting a decision to broadcast particular data files. 
0051 Individual or aggregate ratings and/or PPTS may be 
provided to content producers in accordance with one 
embodiment of the present invention. Such information may 
assist content producers in determining or tailoring content. 
0052. In addition to being used, in conjunction with a 
TMDT, to determine broadcast schedules, the PPT may be 
used to automatically manage the Storage resources of the 
particular client System. 
0053 FIG. 7 is a process flow diagram that illustrates the 
process by which a PPT is used to automatically manage the 
Storage resources of a client System in accordance with one 
embodiment of the present invention. 
0054 Process 700, shown in FIG. 7, begins at operation 
705 in which a client system receives a TMDT associated 
with a broadcast data file. The TMDT may be received by 
itself, or with its associated broadcast data file. 
0055. At operation 710, the client system compares the 
TMDT with the PPT stored on the client to create a rating 
for the associated broadcast data file. The rating is created as 
described above in reference to FIG. 6 and indicates 
whether the user will be interested in the broadcast data file. 

0056. At operation 715, the rating is used to automati 
cally determine whether or not the data file should be stored. 
For example, a particular client System may have the capac 
ity to Store four feature length movies. If the Storage capacity 
is reached, the System evaluates the ratings of each Stored 
data file and may delete previously Stored data files in order 
to Store Subsequently received data files having a higher 
rating. In this way the data files that the user is most 
interested in will be stored in favor of data files that are less 
interesting to the user. 

0057 For one embodiment of the present invention, the 
client System may be set with a threshold rating indicating 
that the user is not interested in data files having a lower 
rating. Any broadcast data files having a rating, as deter 
mined by a mapping of the TMDT to the PPT, that is below 
the threshold will not be captured regardless of available 
Storage reSources. 

0058. In the foregoing specification, the specific exem 
plary embodiments of the invention have been described. It 
will, however, be evident that various modifications and 
changes may be made thereto without departing from the 
broader Spirit and Scope of the invention as Set forth in the 
appended claims. The Specification and drawings are, 
accordingly, to be regarded in an illustrative Sense rather 
than a restrictive Sense. 
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What is claimed is: 
1. A method comprising: 
dividing a data file into a plurality of Segments, and 
determining corresponding metadata for at least one Seg 

ment, the metadata containing content descriptorS for 
the corresponding Segment. 

2. The method of claim 1, wherein each Segment corre 
sponds to a time interval. 

3. The method of claim 1, wherein a specified amount of 
the corresponding metadata is the same throughout each 
time interval. 

4. The method of claim 1, wherein the data file is a video 
data file having a plurality of Scenes, each time interval 
corresponding to a Scene. 

5. A data Structure comprising: 
at least one index, each indeX corresponding to one of a 

plurality of Segments of a data file; 
a metadata associated with each index, the metadata 

containing content descriptors for the corresponding 
Segment, the data Structure used to derive Segment 
Specific metadata for determining a user preference. 

6. The data structure of claim 5, wherein the data file is a 
Video data. 

7. The data structure of claim 5, wherein the data file is a 
Video data and the indeX is Selected from the group consist 
ing of time index, Scene index, and I-frame indeX. 

8. A method comprising: 
broadcasting, to a user, a plurality of data files, each data 

file having associated therewith a temporal metadata 
table, the temporal metadata table having time indexed 
entries, each entry containing metadata describing a 
Segment of the data file; 

receiving feedback from the user, the feedback indicating 
the user's preferences in regard to at least one Segment 
of a data file, and 

comparing the feedback with the temporal metadata table 
to determine user preferences in terms of metadata. 

9. The method of claim 8, wherein the feedback is explicit 
feedback provided while the user is consuming the data file. 

10. The method of claim 9 further comprising: 
using the user's preferences in terms of metadata to create 

a preference profile table. 
11. The method of claim 10 further comprising: 
broadcasting, to a plurality of users, a plurality of tem 

poral metadata tables, each temporal metadata table 
asSociated with a data file; 

receiving from at least one user, a rating for at least one 
data file, the rating for each data file created by corre 
lating the associated temporal metadata table with a 
user's preference profile table; and 

Selecting at least one data file for broadcast based upon the 
at least one rating. 

12. An apparatus comprising: 
a processor having circuitry to execute instructions, 
a communications interface coupled to the processor, to 

broadcast data from a Server System to one or more 
client Systems, 
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a storage device coupled to the processor, having execut 
able instructions Stored therein, which, when executed 
by the processor, cause the processor to; 

broadcast a plurality of data files, each data file having 
asSociated there with a temporal metadata table, the 
temporal metadata table having time indexed entries, 
each entry containing metadata describing a Segment of 
the data file; 

receive user feedback from one or more client Systems, 
the feedback indicating a user's preferences in regard to 
at least one Segment of a data file, and 

compare the feedback with the temporal metadata table to 
determine user preferences in terms of metadata. 

13. The apparatus of claim 12, wherein the feedback is 
explicit feedback provided while the user is consuming the 
data file. 

14. The apparatus of claim 12, wherein the executable 
instructions, when executed by the processor, further cause 
the processor to 

create a preference profile table based upon the user 
preferences in terms of metadata. 

15. The apparatus of claim 14, wherein the executable 
instructions, when executed by the processor, further cause 
the processor to 

broadcast, to a plurality of client Systems, a plurality of 
temporal metadata tables, each temporal metadata table 
asSociated with a data file; 

receive, from at least one client System, a rating for at 
least one data file, the rating for each data file created 
by correlating the associated temporal metadata table 
with a user's preference profile table; and 

Select at least one data file for broadcast based upon the 
at least one rating. 

16. A method comprising: 
receiving a temporal metadata table, the temporal meta 

data table associated with a data file, the temporal 
metadata table having time indexed entries, each entry 
containing metadata describing a Segment of the data 
file; 

comparing the temporal metadata table to a preference 
profile table, the preference profile table indicating user 
preferences in terms of metadata, to create a rating for 
the data file, and 

automatically determining to Store the data file based 
upon the rating. 

17. The method of claim 16, wherein the temporal meta 
data table is received with the data file associated therewith. 

18. The method of claim 16, wherein automatically deter 
mining to Store the data file based upon the rating includes 
automatically determining to discard one or more previously 
Stored data files, if the previously Stored data file has a lower 
rating than the data file. 

19. A machine-readable medium that provides executable 
instructions which, when executed by a processor, cause the 
processor to perform a method comprising: 

receiving a temporal metadata table, the temporal meta 
data table associated with a data file, the temporal 
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metadata table having time indexed entries, each entry 
containing metadata describing a Segment of the data 
file; 

comparing the temporal metadata table to a preference 
profile table, the preference profile table indicating user 
preferences in terms of metadata, to create a rating for 
the data file, and 

automatically determining to Store the data file based 
upon the rating. 

20. The machine-readable medium of claim 19, wherein 
the temporal metadata table is received with the data file 
asSociated therewith. 

21. The machine-readable medium of claim 19, wherein 
automatically determining to Store the data file based upon 
the rating includes automatically determining to discard one 
or more previously Stored data files, if the previously Stored 
data file has a lower rating than the data file. 

22. An apparatus comprising: 
a processor having circuitry to execute instructions, 
a communications interface coupled to the processor, to 

receive broadcast data from a Server; 
a storage device coupled to the processor, having execut 

able instructions Stored therein, which, when executed 
by the processor, cause the processor to 
receive a temporal metadata table, the temporal meta 

data table associated with a data file, the temporal 
metadata table having time indexed entries, each 
entry containing metadata describing a segment of 
the data file; 

compare the temporal metadata table to a preference 
profile table, the preference profile table indicating 
user preferences in terms of metadata, to create a 
rating for the data file; and 

automatically determine to Store the data file based 
upon the rating. 

23. The apparatus of claim 22, wherein the temporal 
metadata table is received with the data file associated 
therewith. 

24. The apparatus of claim 22, wherein automatically 
determining to Store the data file based upon the rating 
includes automatically determining to discard one or more 
previously Stored data files, if the previously Stored data file 
has a lower rating than the data file. 
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25. A System comprising: 
a Server processing System configured to broadcast a 

plurality of data files and corresponding temporal meta 
data tables, each temporal metadata table having a 
plurality of time-indexed entries, each entry containing 
metadata describing a Segment of the corresponding 
data file; 

a plurality of client processing Systems configured to 
receive the plurality of data files and corresponding 
temporal meta data tables from the Server processing 
System, the Server processing System further configured 
to accept feedback from a user Such that a user may 
consume the data files and provide feedback, the feed 
back indicating the user's preferences in regard to at 
least one Segment of a data file. 

26. The System of claim 25, wherein the Server processing 
System is further configured to use the user's preferences to 
create a preference profile table, the preference profile table 
compared to Subsequently broadcast temporal metadata 
tables, associated with a potential broadcast data file, to 
provide a rating for the potential broadcast data file, the 
rating used in determining to broadcast the potential broad 
cast data file. 

27. The system of claim 26, wherein the preference profile 
table is compared to a temporal metadata table, associated 
with a broadcast data file, to automatically determine to Store 
the broadcast data file. 

28. A machine-readable medium that provides executable 
instructions which, when executed by a processor, cause the 
processor to perform a method comprising: 

dividing content into a plurality of content Segments, and 
determining corresponding metadata for at least one con 

tent Segment, the metadata containing content descrip 
tors for the corresponding content Segment. 

29. The machine-readable medium of claim 28, wherein 
a Specified amount of the corresponding metadata is the 
Same throughout each time interval. 

30. The machine-readable medium of claim 28, wherein 
the content is a Video data file having a plurality of Scenes, 
each time interval corresponding to a Scene, and the content 
descriptors are features, attribute-value pairs, or a combina 
tion thereof. 


